Highlight: Cattle were used to evaluate the effects of late-spring burning and nitrogen fertilization alone and in combination on a typical True Prairie range in the Flint Hills near Manhattan, Kans. Diet quality was improved by higher protein and hemicellulose, and by lower acid-detergent fiber (lignocellulose) of burned than nonburned pastures. Hemicullulose and neutral detergent fiber (cell-wall constituents) increased when 40 lb N/acre was applied. Cellulose and lignin were not affected by either treatment. Average daily gain and gain per acre were higher by steers on burned pastures than by those on nonburned pastures. Daily gain waa highest for steers on pastures burned and fertilized. Gain per acre on fertilized pastures exceeded gains from nonfertilized pastures primarily from heavier stocking rate rather than increased individual performance. Apparent dry-matter digestibility did not differ among treatments, but decreased June through August, then increased in October.
The 4 million acres of bluestem range in the Kansas Flint Hills are recognized as one of the world's great native ranges for potential beef production.
Research has aimed at ways to increase its productive capacity.
Controlled late-spring burning has been recommended to increase beef gains (Smith and Owensby, 1973) and to decrease some undesirable weeds and cool-season grasses.
Owensby and Anderson (1967) found that late-spring burning did not significantly reduce forage yields from Flint Hills range.
Nitrogen has the potential to increase bluestem herbage yields; Owensby (1969) , comparing 0 and 50 lb N/acre to plots, recorded herbage dry matter yields of 0.99 tons/acre and 1.88 tons/acre for control and fertilized plots, respectively; however, some of the additional production was weeds and cool-season grasses. Rogler and Lorenz (1957) applied 40 and 80 lb N/acre to North Dakota native range and increased beef gains 42 and 70 lb/acre, respectively, over that from control (nonfertilized) range.
We studied the nutritive value of and performance of steers grazing bluestem range that was late-spring burned or fertilized with nitrogen or both.
Materials and Methods
Range used was that near Kansas State University that Anderson and Fly (1955) Three other warm-season grasses, Indiangrass (Sorghastrum nutans (L.) Nash), switchgrass (Panicurn virga turn L.), and sideoats grama (Bouteloua curtipendula (Michx.) Torr.), comprise another 10 to 20%. Numerous forb and grass species constitute the remainder. Shrubs are mainly confined to rocky ridges and lowland areas.
Two 44-acre pastures were burned April 28, 1972; two adjacent 60-acre pastures remained nonburned. Granular urea fertilizer (45% N) was aerially applied May 17 at 40 lb/acre to one burned and one nonburned pasture.
Dyne and Tore11 (1965) method, were used to collect representative diet samples from all pastures. Fistula samples were taken the first week of each month June through October. Steers were penned late in the evening of the day before sampling to reduce sample contamination from regurgitation.
Adequate samples usually were obtained in less than one hour.
Total fecal collections were made simultaneously with diet-sample collections from the same pastures using two Angus steers per pasture. Steers were randomly selected from the large group of research animals before the first trial and were trained to carry fecal collection bags. Bags and harnesses were similar to those described by Lesperance and Bohman (196 1 other treatment (Table 1 ). The high mean was from June and mid summer samples because protein declined in the burned-fertilized pasture to the lowest of all pastures by October (Fig.  1) . Protein in the control pasture was lowest of all in early summer (Fig. 1) . That may partially explain the low gain in early summer on our nonburned pasture in contrast to gains from mid-and late-spring burned pastures that Smith and Owensby (19 72) reported. Growing steers (400-600 lb) require 11 .l% protein for maximum growth, according to the Nat ional Research Council (1970). After June the protein content of the forage in the control pasture remained lower than that amount. Protein in diet samples from fertilized pastures were slightly higher (nonsignificant) than from nonfertilized ones (Table 3) . Owensby (1969) lowest in August and September (Table 4) .
Neutral detergent fiber (NDF) in forage samples increased the first four months of the grazing season, but decreased to a seasonal low of 76.05% in October (Table 4) . The late season decline we found in NDF differed from Allen's (1973) . He reported NDF in big and little bluestem clipped samples higher in October than any earlier month of the grazing season. Rapidly growing, cool-season species like Kentucky bluegrass (Poa pratensis L.) may have caused the decline in NDF in our diet samples in October.
As the dry matter of forage may be divided into NDF and neutral (Table  5) . Nitrogen fertilization increased NDF and decreased NDS in diet samples (Table 3) . Neither NDF nor NDS was significantly affected by burning (Table 1) .
The monthly trend of acid detergent fiber (ADF) .was similar to the previously discussed NDF trend (Table 4 ). Burned pastures were 2.56% lower in ADF than nonburned pastures (Table 2) .
Burning and nitrogen fertilization each increased hemicellulose of grazed forage (Tables 2 and 3 ). Hemicellulose declined as the grazing season progressed (Table 4) .
Neither burning nor nitrogen fertilization significantly changed cellulose or lignin in diet samples (Table 1) . Lignin in forage was higher in October than in any other month of the trial (Table 4) .
Animal Performance
Burning increased daily gain by steers, while burning plus fertilization produced the largest daily gain (Fig.  2) . Greater gains due to mid spring and late spring burning have been reported by Smith and Owensby (1973) .
Steer gains per acre were increased by burning, fertilization, and a combination of the two (Fig. 3 ). Burning and fertilization more than doubled gain per acre (46 to 98 lb) from the control pasture. Apparent dry matter digestibility was lower each month from June through August (Table 5) 
